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Introduction to the ConQuest® Product Line

CommScope’s ConQuest product line features select grade high-
density polyethylene (HDPE) conduit with value-added products 
such as factory pre-assembled CommScope Cable in Conduit 
(CIC) and Toneable ConduitTM. 

ConQuest includes a complete line of empty conduit and conduit 
accessories including cutters, couplings, and an environmentally 
safe cable pulling lubricant.
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	 1.2	 Introduction
		  ConQuest® Cable-in-Conduit (CIC)

ConQuest® Cable-in-Conduit (CIC) Product Family

ConQuest Cable-in-Conduit is factory pre-assembled HDPE conduit with CommScope’s superior cable products such as 
QR®, Parameter III® (P3®), Subscriber Drop, PowerFeeder®, LightScope ZWP®, Fiber Optic, and/or MultiReach® cables.

ConQuest CIC provides enhanced cable protection, saves installation time and costs, and makes cable replacements 
faster and more efficient. All pre-assembled CommScope cables in ConQuest conduit are pre-lubricated in the factory 
to facilitate easy cable replacement. ConQuest conduit provides the strength to withstand the rigors of installation, yet 
flexible enough to make installation quick and easy.

Eliminate Pulling Cable After Conduit Has Been Placed–  Specify Cable-In-Conduit
Utility companies and contractors are always digging on public easements. To best protect buried cable from service 
interruptions, request it pre-installed in a CommScope ConQuest product. These products provide a tough high-
density polyethylene conduit factory pre-installed with any CommScope cable. Cable in conduit is becoming standard 
procedure for broadband operators with an eye on scalability. Today, these operators are building plants which protect 
today’s investment and make future access to cable easy.

ConQuest Drop in Conduit Facilitates Future Access to Infrastructure
The buried service wire, the final leg of the outside plant, is often the most vulnerable. Home owners like to dig, 
landscape, repair sprinklers, etc. That’s why we offer ConQuest, our own brand of conduit products, factory 
preinstalled with the cable of your choice.

Standard Shield Construction 
(Flooded) Drop Cable
Product Shown

QR JCASS (Flooded) Trunk and 
Distribution Product Shown

ConQuest Cable-In-Conduit (CIC) Products

P3 JCASS  (Flooded) Trunk and 
Distribution Product Shown

All-dielectric Stranded Loose Tube 
Fiber Product Shown

  Drop Cable-In-Conduit

  P3®-In-Conduit

  QR®-In-Conduit

  Fiber-In-Toneable Conduit
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	 ConQuest® Toneable ConduitTM

ConQuest® Toneable ConduitTM

ConQuest Toneable Conduit is a select grade high-density conduit with an integrated 18-
gauge copper clad steel (CCS) tone wire. This unique patent pending conduit, offers a large 
gauge fluoropolymer-coated tone wire fully embedded within a reinforced conduit wall. This 
design provides easy access to the tone wire at termination points by means of simply “ripping 
out” with common hand tools.

ConQuest Toneable Conduit facilitates precision locating of buried conduit by allowing a 
toneable signal to be transmitted across the tone wire over extended distances and depths. 



	1.3.1	 Introduction
		  Important Installation Information for ConQuest Toneable Conduit

Elongation of Conduit and Wire
CommScope toneable conduit is comprised of a sturdy 18 AWG copper clad steel tone wire embedded in a high-
density polyethylene (HDPE) wall. During a normal installation, the conduit will elongate (normally 3 to 3.5%) and 
the steel wire will move within the HDPE wall freely. Elongation of the steel wire is approximately 1%, much less than 
the conduit. However, once the conduit reaches maximum elongation, the steel wire and the conduit can couple and 
begin to elongate together. At installation tensions beyond those recommended, the conduit can be elongated beyond 
the ability of the steel to compensate, and the steel wire may break. It is also possible for the steel wire to break free 
from the conduit wall as the conduit relaxes from extreme installation tensions, since plastic will recover (shrink) faster 
than the steel wire can compensate. Monitoring pulling tension, ensures maximum pulling tension is not exceeded, 
will avoid these conditions.  
 
NOTE: The steel wire must not come in contact with the pulling eye. The steel wire should always be free at both 
ends to avoid a tensile break during installation. 

CommScope’s toneable conduit tone wire is coated with fluoropolymer which is a novel design feature that enables 
easy “rip out” of the tone wire from the conduit wall with only simple hand tools. The fluoropolymer allows the wire 
to move independently and eliminates potential stress on the combination of tone wire and conduit. However, ten-
sion and elongation on the conduit should remain within specifications. 

For successful installation of toneable conduit, environ-
mental concerns and proper installation methods must 
be addressed. While open trench installation does not 
present a concern because of its inherent low tension, 
two other installation methods, horizontal directional 
drilling (HDD), and static/vibratory pull plowing present 
unique challenges. Each of these methods has specific 
guidelines for successful installations and among other 
considerations, installation crews need to be mindful of 
factors such as soil type, temperature, pulling speed, 
equipment used and slurry mix. 

HDD can result in higher tensile loads due to the hole not being straight or level and the type of slurry mix used. 
When drilling, the drill head is capable of being moved in any direction which may be required to avoid objects 
encountered. During pull back, the drill operator can control tension on the pipe through speed, type and amount of 
slurry used. The tension monitoring gauge on the drill machine should be calibrated once a year. 
 

Typical Horizontal Directional Drilling (HDD) Method



	 Introduction	 1.3.2
	 Important Installation Information for ConQuest Toneable Conduit

The Pull Plowing method requires the most attention of all in certain soil types and conditions. This method can cre-
ate excess tension on the conduit due to the plow blade following the tractor over the terrain. 

	 -	 The plow blade must have a cone or bullet of sufficient 
		  diameter to create a hole for the conduit either on the 
		  end of the blade or pulled behind.  

	 -	 And ideal installation would be on flat terrain.

	 -	 Wet clay soil is very sticky and will create excessive 
		  tension. 

	 -	 Sandy soil will collapse behind the cone creating 
		  additional tension. 

Each of these situations may limit the installation to a short distance before the conduit and wire will elongate 
(stretch) to the point of breaking.

ALL PRECAUTIONS must be taken not to exceed maximum recommended pulling tension. Please refer to the
CommScope ConQuest Conduit Catalog for specifications or visit our web site at www.commscope.com 

Typical Vibratory Pull Plow Method



  ConQuest® Toneable ConduitTM

ConQuest® Empty Conduit
ConQuest Empty Conduit is select grade HDPE conduit with or without factory pre-installed pull lines.  Empty 
conduit is available with a variety of pull rope/tape options with various pull strength ratings. 

Install Empty ConQuest Conduit for Future Cable Placements
Sometimes conduit needs to be installed ahead of cable; such as for developing neighborhoods and for some long 
fiber optic cable placements. ConQuest offers an entire package of products that provide a variety of sizes, wall 
thicknesses, colors and pre-installed pull lines.

	 1.4	 Introduction
		  ConQuest® Empty Conduit

Polyester Pull Tape (Available in 1100, 1250 and 1800 lb.)

Polyester Core Polyethylene Braid Pull Rope
(Available in 1200 and 1800 lb.)

 Polypropylene Pull Rope (200 lb. shown)

Polypropylene Pull Rope (1100 lb. shown)

Available Pull Ropes and Pull Tapes

Fully Embedded Copper Clad Steel 
Tone Wire

ConQuest® Empty Conduit Products

Shown with Polypropylene 
Pull Rope

  Smooth Wall Empty Conduit

  Ribbed Wall Empty Conduit
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	 Quality / Certification

Quality

CommScope goes the extra mile to insure you receive quality conduit.  Dimensional measurements shall be performed 
on samples removed from each complete length of finished conduit, unless otherwise specified.  Not only will the 
dimensions be examined, ovality and physical appearance will also be checked.  The inner and outer surface area shall 
contain virtually no signs of cracks, roughness; melt fracture or any other surface defect.

Even in the shipping process, CommScope goes the extra distance.  CommScope uses only quality-built steel and wooden 
reels.  These reels are engineered to withstand the rigors of being shipped across the country, yet are not too cumbersome 
for the end user. 

ISO 9001 Certified
CommScope is ISO 9001 Registered and committed to a high standard of 
manufacturing excellence in all aspects of our operation. CommScope consistently 
demonstrates a commitment to designing, manufacturing, and delivering products and 
services, which conform to the specifications and expectations of the end user.

Rural Utilities Service (RUS)
CommScope has RUS Listings for all of the conduit products.



Handling - Receiving a Shipment

Trouble-free unloading begins with letting your CommScope Customer Service Representative know of any special 
packaging or delivery requirements (reel must be shipped on rolling edge, no shipping dock available, call before 
delivery, etc.). CommScope will make every reasonable effort to comply with your shipping needs.

When the shipment arrives, inspect every reel and pallet of material for damage as it is unloaded. Suspect conduit 
should be set aside for a more detailed inspection before the shipping documents are signed.

Damage can occur during the unloading process. Damage can also occur by dropping the reels or pallets, or 
improper handling of reels with a forklift.

If any damage is visible or suspected and if it is decided to accept the shipment, note the 
damage and the reel number on ALL copies of the bill of lading. If the damage is too 
extensive to accept the shipment, advise the carrier’s driver that the shipment is being 
refused because of the damage. Immediately notify CommScope’s Customer Service 
Department at 800-982-1708 so that arrangements can be made for a replacement 
shipment.

Be sure to
inspect your

shipment
immediately

for any
damage

	 2.1	 Handling
		  Inspection of a Shipment



Unloading ConQuest® Products

Unloading at a Dock
Use a pallet jack or forklift to remove all products on pallets. Remove any blocking materials for the individual 
rows of conduit and roll the reels onto the dock. If the back of the trailer and dock are not the same height, use an 
appropriate loading ramp to compensate for the difference.

NOTE: See table for product weights beginning on page 8.9. 

Unloading Without a Dock
If you use a ramp, it should be strong enough to support the weight of the unloading personnel and the heaviest 
conduit reels. The ramp should have raised sides to prevent the conduit reels from rolling off the sides of the ramp.

The ramp should be long enough to allow control of the momentum of the conduit as it rolls down the ramp. A pulley 
system connected to the sides of the truck and to a shaft passing through the center of the reels can help control 
momentum of the rolling reels. With this method, two workers can usually control movement of the heaviest reel.

If you use a CargoMaster® crane, unstack if required and move the reels to the rear of the truck and lower to the 
ground with the crane.
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Unloading ConQuest® Products

Unloading With a Forklift
When unloading or moving reels with a forklift care must be taken. 
First check that the forklift can lift at least 200 lbs. more than the 
weight of the reel. Then verify that the forks are long enough to 
completely cover the distance from one flange of the reel to the 
other flange of the reel. Utilize the drive-on roll-off position; forks 
must be placed under both reel flanges as shown in the diagram, 
flat side of the flange facing the driver. Reels may also be lifted by 
placing forks through the center of the reel. Do not carry more than 
one reel at a time in this position. Do not attempt to pick up reel 
with forks on conduit. Do not attempt to lift stacked reels by the 
upper flange.

DO NOT drop reels off the back of the truck onto a 
stack of tires, onto the ground or any other surface. 
The impact may injure personnel and damage the reels, conduit 
and/or the cable inside.

Always use ample personnel to safely unload shipments of conduit.

CORRECT

NO

	 2.3	 Handling
		  Unloading with a Forklift



Product Identification (Reel Tag)
Each reel tag for CIC (as shown below) shall provide the following information and instructions:

Shown: typical reel tag for CIC with P3 500 JCASS Product.

CommScope’s Shipping Address

CommScope’s Product Code

Length of the Cable inside the 
Conduit

Product Description

Reel Number 

Reel Size

Special Comments (if needed)

	 Handling	 2.4
	 Product Identification

NOTE: Please reference the reel number and the 5 digit number printed on the conduit, if you 
have a question or issue with any reel received.



	 3.1	 General Conduit Installation Practices
	 	 Pay-Off

Pay-Off
When installing ConQuest, pay-off the reel 
from underneath and in as direct a line as 
possible to the trench to avoid unnecessary 
bending of the conduit or rubbing of the 
conduit against the reel flange. When 
feeding ConQuest into a manhole, pay-off 
should occur from the top of the reel with the 
manhole on the opposite side 
from the direction of pull.

Cable Withdrawal
ConQuest CIC conduit is slightly longer than the coaxial cable it contains. Allow an average of 1.5% of cable 
withdrawal back toward the reel during unspooling (example: 2000’ of conduit will yield 1970’ of cable). Cable 
withdrawal will be greater as you approach the end of the reel. ConQuest conduit containing Optical Reach 
is the same length as the cable it contains. Therefore, the cable WILL NOT withdraw into the conduit during 
unspooling.

Cut the Restraint
Prior to installation of coaxial CIC, remove the conduit end cap and cut the cable restraint. This relaxes the cable 
and transfers all of the pulling tension to the conduit.

When deploying fiber optic CIC, DO NOT remove the conduit end cap or cut the cable restraint 
prior to installation. 

Keep Capped
Make sure both ends are capped during the installation to maintain conduit integrity. Foreign objects and debris 
entering into an uncapped conduit can result in damage of installed cables and may cause blockage making 
future cable replacements difficult.

INCORRECT CORRECT

conduit pay-off under reel drum

sidewalk

open trench

potential for damage

yes

no

pay-off
from top

manhole



	 General Conduit Installation Practices	 3.2
	 Attachment

Attaching to ConQuest®

Some installation methods require an attachment to the ConQuest conduit to facilitate pulling. The following tools work 
particularly well for this: the “basket pulling grip”, the “thread in eye”, and expansion eye.

Basket Pulling Grip
When using the basket pulling grip it is important to remember, the tool is designed to compress and grip the surface of 
the object it is pulling.

NOTE: Basket pulling grips should not be used on conduit sizes 
larger than 1¼ inches!

Unlike cable, conduit has an extremely 
rigid surface that does not allow for a 
good grip. In order to achieve a solid grip 
on conduit, a more pliable surface, like 
duct tape or electrical tape, needs to be 
applied.

Apply bands of tape at 5 inch (2 cm) 
intervals from the conduit cap back to the point where the 
basket pulling grip will end. The tape only has to be applied 
in single width bands but must be at least 1/16 inch (.03 cm) thick. Place the grip over the capped conduit and bands, 
then pull the grip to tighten its grasp on the conduit. To help hold the grip in place, tape needs to be applied to the 
conduit and then wrapped onto the end of the grip. Do not extend the tape beyond the first three inches of the end of 
the grip. 

Step 2

Step 1

Step 3

replace endcap on conduit

place grip over capped and taped conduit

tape the end of the grip ONLY

Inner Duct Pulling Eye with Swivel
The thread in eye 
provides a pulling 
attachment that 
does not produce 

an increase in the outer diameter of the conduit. This 
is an added benefit not found in other devices. The 
installation of this device simply requires it to be screwed 
into the end of the conduit. The device has an eyehole 
for the attachment of a winch line or attachment to a 
plow blade. 

Conduit Pulling Eye with Swivel
This tool should be 
considered when pulling 
into a directional bore. 
All benefits of the Inner 
Duct Pulling Eye apply. Note: This tool is not 
recommended for pulling Inner Duct.



	 3.3	 General Conduit Installation Practices
		  Cutting ConQueust®

Cutting ConQuest®

Several tools have been found useful for the purpose of cutting ConQuest conduit. While selection of the tools is 
usually defined by the users preference, there are some application restrictions based on tool designs. 

To cut ConQuest, open the tool and place it around the 
conduit at the point where the cut is to be made. While 
applying pressure to the conduit with the cutting edge, 
begin rotating the tool around the conduit increasing 
pressure as you go. To provide an even cut, it is often 
helpful to rotate the tool in opposite directions with each 
full pass around the conduit. 

NOTE: This is the preferred method for cutting conduit 
with the pre-installed cable.

For ConQuest up to 2” (5cm), use a tubing sheer (such 
as the CQATC2QP from CommScope).

For ConQuest up to 1.25” (3.2cm), use a ratchet 
sheer (such as the CQARS1 from CommScope).

conduit

cutter depth 
adjustment



	 General Conduit Installation Practices	 3.4
	 Bending ConQuest®

Bending ConQuest® (Underground)

ConQuest can be easily shaped by rolling a bend into it. Take 10 – 12 feet (3 – 3.5 meters) of conduit and pull the 
free end of it toward you forming a “horizontal U.” Push into the bend lightly and roll the entire radius of the conduit 
forward. DO NOT bend the conduit any further if it begins to show signs of ovality, i.e. begins to bulge. DO NOT 
press down on the conduit with your foot as you bend it.

Bending Radius (ALL)
Conduit is often routed around corners during placement and pulling tension must be increased to apply adequate 
force to conduit to bend the conduit around the corner.

CommScope’s specified minimum bend radius is the static (unloaded) bending radius of the 
conduit. This is the minimum radius to which the conduit can be bent without mechanically 
degrading the performance of the conduit.

The bending radius of conduit and cables during the construction process are controlled by 
construction techniques and equipment. Use the largest bend radius possible to help reduce 
overall pulling tension. 

WARNING: Exceeding minimum bending radius can result in permanently ovalizing the conduit 
which may restrict cable installations. Exceeding minimum bending radius of cables can damage 
the electrical or optical performance.  

CORRECT METHOD INCORRECT METHOD

do not exceed minimum bend radius

backfill to support
under the bend

pull
up
lightly

push
down
lightly

STEP #1 STEP #2

radius

diameter



	 3.5	 General Conduit Installation Practices
		  Mechanical Stress

Mechanical Stress

Regardless of the installation method, mechanical stress is of great concern during conduit and cable placement. 
Exceeding the maximum allowable pulling tension can damage conduit and cable. Pulling tensions for ConQuest 
conduits can be found in specifications at the end of this manual.

Pulling Tension
There are three general causes that effect pulling tension during the installation of conduit or cable: conduit or cable 
weight, sidewall pressure, and tail loading.

Weight of the conduit or cable can be directly associated to pulling tension as a factor of force required to move 
and object weighing a number of pounds over a given distance. The more the conduit or cable weighs, the greater 
the pulling tension. The longer the distance, the greater the pulling tension.

Sidewall Pressure or loading is the radial force exerted on a conduit or cable when pulled around a bend or 
sheave. Excessive sidewall pressure can crush the conduit or the cable.

Tail Loading is the tension on the conduit or cable caused by the mass of the conduit on the reel and reel brakes. 
Tail loading is controlled by two methods. It can be reduced using minimal braking during the pay-off of the conduit 
from the reel – at times, no braking is preferred. Rotating the reel in the direction of pay-off can also minimize tail 
loading.

WARNING: Exceeding maximum pulling tension can result in the conduit drawing down in 
size, while it may recover after a period of resting, the mechanical properties of the conduit 
are permanently degraded which may reduce the life expectancy of the conduit. Exceeding 
maximum pulling tension of cables can damage the electrical or optical performance.  

Break-away swivels should be placed on the conduit to ensure that the maximum allowable tension for that specific 
conduit or cable type is not exceeded. The swivel is placed between the conduit/cable pull member and pulling grip. 
A break-away swivel is required for each conduit or cable.



	 Underground Installation Methods	 4.1
	 Introduction

Underground Installation Methods

Conduit was designed for underground installations. Making it possible to easily and quickly access buried 
cables that would otherwise be bounded by earth and inaccessible. Most underground environments are extreme 
environments. Conduit, when properly installed following the procedures outlined in this manual, will provide years 
of protection for the cables inside guarding against rocks, rodents, and dig-ins. 

This section of the manual provides the guidelines for the following types of underground installations

	 •	Trenching

	 •	Boring

	 •	Static Plowing

	 •	Vibratory Plowing

	 •	Pull Plowing

	 •	Existing Conduit

	 •	Submarine Installation



Open Trench Installation Method

Trenching is accomplished with specialized trenching tractors which cut the trench and remove the soil in a single 
action. A trench can be used to place multiple conduits over long or short distances. The construction equipment 
manufacturer specifies detailed equipment operation and excavation procedures.

Excavate the trench to the desired depth. Remove all rocks and large stones from the bottom of the trench to prevent 
damage to the conduit in very rocky soil. Push some clean fill into the trench to cushion the conduit.

Supplemental trenches should be made to all offset enclosure locations. Trench intersections should be excavated to 
provide adequate space to make sweeping bends in the conduit.

Digging the Trench
The trench should be as 
straight, level and as rock 
free as possible. Avoid curves 
smaller than the conduit bend 
radius. Undercut inside corners 
to increase the radius of the 
bend. Should there be a rapid 
grade change, use backfill to 
support the conduit.

INCORRECT
bend severity will
damage conduit

and cable

CORRECT
undercut
corner

	 4.2	 Underground Installation Methods
		  Open Trench Methods



	 Underground Installation Methods	 4.3
	 Open Trench - Moving Reel

Open Trench - Moving Reel Installation Method
 
Moving Reel Installation
Prior to installation, make sure to account for cable withdrawal by providing adequate excess length. Make sure the 
conduit is capped.

NOTE: See Cable Withdrawal in General Conduit Installation Practices - Page 3.1.

Place the reel on a trailer with pay-off underneath and to the rear of the trailer. Secure the free end of the conduit 
outside of the trench.

NOTE: Pay-off from bottom of reel allows the conduit to lay straight in the trench

As you drive off with the trailer, have a worker feed the conduit into the trench. Do not allow the reel to overspin.

When multiple conduits will be placed in trench - lay each flat and straight in the trench - do not cross over another 
conduit if at all possible.

open trench



	 4.4	 Underground Installation Methods
		  Open Trench - 

Open Trench - Stationary Reel Installation Method

Stationary Reel Installation
Mount the reel so the conduit pays off the bottom of the reel, along the direction of pull. Make sure the conduit is 
capped.

Cable withdrawal can be determined as you reach the far end of the trench. MAKE SURE YOU FIND THE END 
OF THE CABLE AT THE FAR END BEFORE YOU CUT THE CONDUIT AT THE REEL END.

NOTE: See Cable Withdrawal in General Conduit Installation Practices - Page 3.1.

Pull conduit from under 
side of reel drum with 
trailer tongue toward 

direction of pull.



	 Underground Installation Methods	 4.5
	 Open Trench - Backfilling

Open Trench Backfilling Method

It is best to place the softest soil directly on and around the conduit. DO NOT place large rocks directly on 
the conduit. Allow at least 2 – 4 inches (5 - 10 cm) of dirt to cushion the conduit.

Best practice to insure long-term protection of underground facilities is to 
utilize sand for padding the conduit. Sand provides a more stable environment 
for the conduit prohibiting damage from rocks and allowing water to drain 
away easily. Sand also provides protection during future excavation near your 
facilities. A change in soil condition provides warning that there is a utility 
present. Sand alone should not replace the practice of placing warning tape, 
but rather should serve as a supplemental protection practice.

Place warning tape in the back-fill process. Fill the trench and compact as 
required. Tamp the trench to provide compaction that will prevent the trench 
from ‘sinking’ later.

Conduit organizers should be used when placing multiple 
conduits in a trench. Organizers prevent the conduits 
from twisting over and around each other, by keeping the 
conduits in alignment, cable pulling tensions are reduced. 
Finally, when water is present in the trench or when using 
an extremely wet concrete slurry, floating of the conduit 
can be restricted through the use of conduit organizers.

TECH TIP
Backfilling in lifts

of about six inches, 
compacting each

lift before starting 
the next, will help 
prevent the trench 

from sinking.

2”

larger rocks
permissible

3” to 4”

1½” or
smaller

rock



	 4.6	 Underground Installation Methods
		  Boring (Conventional Bores)

Conventional Boring Installation Method

Mechanical Boring Machines may be utilized to push an auger (jack and bore) to make an adequate 
conduit passage. The auger diameter should be 1 inch (2.5 cm) larger diameter than the conduit being installed. 
The equipment manufacturer should 
support the operation instructions for this 
equipment. In general practice, the set 
up should be done so that the auger is 
oriented in the direction of the receiving pit.

Pneumatically Driven Pistons (missiles) may be used as well. The missile diameter should be 1 inch (2.5 cm) 
larger diameter than the conduit being installed. The equipment manufacturer should support the operation instructions 
for this equipment. The operation of this equipment requires skills that can only be acquired through practice. Soil 
conditions will determine the orientation of the missile when starting it. Some examples are:

In standard soil conditions, the missile will usually be 
pointed down slightly to compensate for the natural tendency of it 
to rise, as the soil above it offers less resistance to it than the soil 
beneath it.

In sandy and wet soil conditions, the missile will usually 
need to be pointed slightly up to compensate for the natural 
tendency to sink, as the soil is unstable and offers little support 
beneath it. 

In extremely dense and hard soils, the missile will usually need to be pointed level since the soil is more uniform 
in density above and below.

bore pit

missile



	 Underground Installation Methods	 4.7
	 HDD - Horizontal Directional Boring

Directional Bores*

Directional boring is accomplished by using a steerable drill 
stem. The equipment operator can control the depth and direction 
of the boring. Very long bore lengths can be accomplished by 
using directional boring devices.
 
Subsurface crossings are generally accomplished by digging a 
trench on each side of the crossing to allow guiding and retrieval 
of the drill stem. The construction equipment manufacturer 
specifies detailed equipment operation and excavation procedures.

Generally, a bore should be kept as straight as possible. The hole may be enlarged using reamers. The auger reamer 
should be 1 inch (2.5 cm) larger in diameter than the conduit being installed. A larger ‘outer’ conduit should be 
installed at strategic locations (i.e. street crossings) for use as a sleeve for smaller conduit.

After the bore is complete, attach the conduit to the drill stem with the appropriate grip and swivel. Pull the drill stem/
back reamer and conduit through the bore. Longer pulls will require tension monitoring. The back reamer size will be 
determined by the size and number of conduits being pulled.

General Process
	 -	 Set up equipment according to manufacturer’s recommendations and good practices
	 -	 Do an pre-construction walkover and inspection
	 -	 Prior to drilling, mix drilling fluid and quantity required
	 -	 Excavate surface entry pit to contain drill fluid and allow for drill stem angle entry
	 -	 Use correct drill bit for ground conditions

CommScope Best Practice Recommendations
	 -	 Best practice - use reamer 4” (10.16 cm) larger than the pipe size. For diameters less than 8” (20.32 cm)

	 -	 Drilling Fluid - the correct fluid quantity must be mixed prior to drilling.
		  An incorrect mix could result in high friction and fluid loss in the soil.
		  Long pulls require a correct mix and quantity to reduce friction on the pipe.

*Source Cited: 	‘Horizontal Directional Drilling - Good Practices and  Guidelines’
			   published by HDD Consortium/NASTT.
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Static Plowing Method

A tractor moves slowly forward as the blade splits the earth and places the conduit at the required depth. Because 
terrain and soil types vary, contact your plow manufacturer for their equipment recommendation. CommScope 
strongly recommends a professionally engineered single or double feed tube plow blade with a 
tube at least 0.5 inch (1.25 cm) larger than the largest conduit size and a radius no smaller than the minimum bend 
radius of the largest conduit size. Select a plow blade with an area at least 1 inch (2.5 cm) larger than the conduit. At 
minimum, an operator and a helper / feeder are needed for plowing installation.

Local regulation may require (and CommScope strongly 
recommends) that warning tape be plowed in with the 
conduit. Most plow manufacturers make plow blades that 
bury conduit and tape at the same time.

Dig a trench deep enough and at least twice the length 
of the plow blade/chute for the plow blade to enter it 
comfortably. A similar trench should be dug at the other 
end of the installation. The conduit may pay-off from the 
front of the tractor or from a stationary conduit reel.

Cap or tape the conduit end. Remove the back plate from the blade and inspect the feed tube for burrs, rough surfaces 
and sharp edges. Clean out any dirt or rocks. Make sure the plow does not exceed the loaded minimum bend radius 
of the conduit. Carefully place the conduit in the feeder tube. Reattach the back plate.

Carefully pull enough conduit through the blade to allow for splicing and storage. Have someone hold the conduit end 
to keep it from being pulled as the tractor initially moves forward.

Make sure the reel does not run into objects that may damage the conduit. Pay the conduit over the top of the reel. Do 
not use reel brakes.

Typical static plow setup



	 Underground Installation Methods	 4.9
	 Vibratory Static Plowing

Vibratory Plowing Method

Vibratory plowing can offer substantial productivity gains over other 
direct burial methods. A tractor (usually smaller than that used in 
static plowing) moves slowly forward as a vibrating blade splits 
the earth and places the conduit at the required depth. Because 
terrain and soil types vary, contact your plow manufacturer for 
their recommendation. We strongly recommend a professionally 
engineered single or double feed tube plow blade with a tube at 
least 0.5 inch (1.25 cm) larger than the largest conduit size and 
a radius no smaller than the minimum bend radius of the largest 
conduit size.

At minimum, an operator and a helper / feeder are needed for plowing installation. Local regulations may require (and 
CommScope strongly recommends) that warning tape be plowed in with the conduit. Most plow manufactures make 
plow blades that bury conduit and tape at the same time.

Dig a trench deep enough and at least twice the length of the plow blade/chute for the plow blade to enter 
comfortably. A similar trench should be dug at the other end of the installation. The conduit may pay-off from the front 
of the tractor or from a stationary reel along the route. In the tractor method, pay the conduit over the top of the reel. 
Do not use reel brakes.

In the stationary reel method, pull the conduit end from the reel to the starting trench. Use safety cones to mark 
and protect the conduit from pedestrian and vehicle traffic.

Remove the back plate from the blade and inspect the feed tube for burrs, rough surfaces and sharp edges. Clean 
out any dirt or rocks. Cap or tape the end of the conduit. Carefully pull enough conduit through the blade to allow for 
splicing, etc. Reattach the back plate. Have someone hold the conduit end to keep it from being pulled as the tractor 
initially moves forward. Have a worker manually feed the conduit into the plow blade once the blade is completely in 
the ground.

Start the vibrator after forward movement begins. Have the blade in solid contact with the earth before applying full 
RPM. DO NOT VIBRATE IN PLACE FOR MORE THAN 30 SECONDS.

Typical vibrating plow setup
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Handling Obstructions

If obstructions (tree roots, large rocks, etc) are encountered, disengage the transmission, turn the engine off and then 
disengage the clutch. NEVER BACK PLOW WITH THE CONDUIT IN THE FEED TUBE. This will damage the 
conduit and pack dirt in the feed tube.

Carefully dig a pit behind the blade. REMOVE THE CONDUIT FIRST, then remove the obstruction. Replace the 
conduit and proceed with the installation.

Turning
Gentle turns can be made over a distance of 5 - 8 feet (1.5 - 2.4 meters.) Never turn the blade unless tractor is 
moving forward. Some manufacturers make steerable blades.

Lifting the Blade
If ABSOLUTELY necessary (for instance, 
avoiding a buried utility line), the blade 
can be gradually raised at a rate of 8 
inches (20 cm) over a 5 foot (1.5 meter) 
run. Lower the blade at the same rate 
once the underground hazard has been 
passed. Do not raise the blade to ground 
level with conduit in the feeder tube.

INCORRECT CORRECT

rock rock
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Pull Plow Method

This method requires the use of a vibrator box attachment. Select a plow blade with a circular area at least 1 
inch (2.5 cm) larger than the conduit. This expanded area will provide a path for the conduit that will reduce the 
amount of pulling tension associated with side wall pressure.

A tag-behind bullet can also be used. Attach the bullet to the plow blade with a short length of chain. Attach the 
other end of the bullet to a pulling swivel and grip to pull the conduit. Cap or tape the conduit end. 

Overpulling can relieve pulling tension in longer pulls. Pull the conduit to an intermediate trench and overpull 
through the pit.

Start blade in
an open pit

NOTE: Loose soil (such as sand) will decrease the length a conduit can be pulled due to soil 
collapsing around the conduit effectively increasing the pulling tension! This same effect will 
also occur in wet clay type soil.

conduit
pit
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Pull Plowing
Use a plow blade with a circular end approximately 1½ - 2” in 
diameter. This will allow conduit sizes up to 1 
inch in diameter to be plowed. 

Apply bands of tape at 5 inch (2 cm) intervals 
from the conduit cap back to the point where 
the basket pulling grip will end. The tape only 
has to be applied in single width bands but 
must be at least 1/16 inch (.03 cm) thick. Place 
the grip over the capped conduit and bands, then pull the 
grip to tighten its grasp on the conduit. To help hold the grip 
in place, tape needs to be applied to the conduit and then 
wrapped onto the end of the grip. Do not extend the tape beyond the first three inches of the end of the grip. 

Rip and Plow Method

Rip and Plow (using two tractors)
If you anticipate obstructions (like roots and large rocks) along the installation path, you may want to consider a 
rip and plow installation. In rip and plow, a lead tractor rips the ground by pulling a plow without conduit several 
hundred yards / meters ahead of the tractor with the conduit. The first tractor clears the route and permits the 
second tractor to work more efficiently.

Step 2

Step 1

Step 3

replace endcap on conduit

place grip over capped and taped conduit

tape the end of the grip ONLY
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Existing Conduit Installation
ConQuest products are also designed to be placed into existing conduit systems. An example is the placement of one or 
more conduits inside a larger conduit. Multiple conduits should be placed at the same time.

ALWAYS test and ventilate manholes prior to entering into them and follow OSHA confined space 
requirements.

An important step that should be taken prior to this type of work is “proofing” the existing conduit. This process will 
ensure that all obstructions are cleared and that conduit continuity and alignment is good. It is recommended that a rigid 
mandrel roughly 90% of the inner diameter of the conduit be used to perform the proof. 

Proofing conduit is typically performed by pushing a fiberglass fish with a rigid mandrel attached through the conduit. 
Any problem areas felt by the person pushing the mandrel can be marked on the fish so that the distance to the problem 
is recorded, and can be located and repaired with greater ease. If the mandrel makes its way through the conduit 
without any difficulties, the conduit has proofed out and no repairs should be necessary.

Specialized equipment is required for existing duct installations. Sheaves, bending shoes, rolling blocks (45 and 90 
degrees) and straight pulleys are used for protection of the conduit. It is important that they all meet the proper radius for 
the conduit size. The use of a pulling lubrication will greatly reduce the surface tension and stress on the conduit when 
pulling conduit into an existing conduit. The use of ball bearing swivels is also required for attaching the winch line to the 
conduit harness system.

On long routes and routes with multiple turns it is important to consider mid-
assist locations. There are different ways of providing mid-assist for conduit 
pulls. Typically the use of a winch such as a come along or a vehicle winch 
is required. The introduction of mid-assist wheels has made conduit pulling 
an easier task, requiring less manpower and communication than traditional 
winching. Mid-assist wheels also provide greater production capabilities.

The stress of pulling conduit through existing conduit will vary with the length of 
the route, the number of turns, the condition of the conduit, and the amount 
of lubrication used. The effects of the stress will cause the conduit to elongate 
(or stretch) in proportion to the amount of stress, but typically less than 2% of 
the total length placed. For this reason, it is important to pull past the conduit 
slightly. At least one hour needs to be allowed for the conduit to “relax” before 
cutting and trimming.

TECH TIP
Mark the winch line

50 feet before the 
attachment to the

conduit, this will 
provide advance

notice of the arrival
of the conduit and 
prevent injury or 

damage to the
equipment.
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Submarine Construction

Occasionally there will be a need to install conduit underwater, crossing 
a tidal basin, lake, or river. While conduit is suitable for this application, 
it requires special installation procedures to address the buoyancy of the 
conduit. 

A logical route must be planned based on what is believed to be down 
there awaiting the conduits. Then a route survey must be done to 
determine actual terrain conditions, and the route adjusted accordingly 
before beginning construction.

Research is required 
before a conduit lay 
is even planned and 

regulatory approvals 
must be obtained. 
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Submarine Plowing Method

There are two basic methods of submarine construction used, Sub-Aqueous Terrain Plowing and Floor Surface 
Placement.

Sub-Aqueous Terrain Plowing
Construction with this method can be accomplished with one of several technologies designed for this special task. 
Installation with this method can eliminate the issues of buoyancy if the conduit is buried deep enough. It also offers the 
best protection from fishing activity, boat anchors, tidal and current effects, and other submarine hazards. Burial depths 
need to be varied based on the soil conditions to provide adequate protection.

Self Propelled Bottom Crawling Vehicles are operated in the same manner as track driven plows. These are 
land-based bulldozers with a sealed diesel engine outfitted with special snorkeling equipment for the air intake and 
exhaust manifold. While most are operated manually, there is a growing number of remote controlled units being 
employed.

Large Sled-type Conduit Plows are designed to be 
towed by a powerful boat. This has been the standard 
plowing method for many years. Plowing may be started 
and completed on the shoreline. Shoreline finishes can be 
completed using a tractor to finish the pull in water too 
shallow for the boat from the shore. 

Jet-assisted Plows are similar to the sled-type plows 
and are also towed by a powerful boat. The difference is that jet-
assisted plows use forwarding aiming high-pressure water jets to fluidize the soil and rear aiming low-pressure water jets 
to direct the fluidized soil to the rear. The forward water jets ‘open’ the trench for the conduit to be placed in before the 
fluidized soil pushed back by the rear jets settles and starts the backfill process.
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Floor Surface Placement

In this method of construction, the conduit is placed on the floor of the body of water. Conduit must be weighted to 
increase its displacement volume to overcome the effects of buoyancy.

This chart lists the displacement volume for ConQuest conduits.

This chart lists the weight per cubic foot of water the conduit displaces.

Water Type	 Pounds per Cubic Foot

Fresh	 62.43

Salt	 63.99

Conduit Size	 Displacement Volume

1 inch	 .0094 cubic feet

1.25 inches	 .0150 cubic feet

1.50 inches	 .0197 cubic feet

2 inches	 .0308 cubic feet
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So How Much Weight is Needed?

To calculate the weight needed to overcome buoyancy the appropriate displacement volume is first multiplied with the 
appropriate weight per cubic foot of water to obtain the gross buoyancy of the conduit. 

The next step is to factor in the weight of the conduit and the cable, which will offset some of the buoyancy. Conduit 
weights can be found in the specifications section. Cable weights for CommScope cables can be found in the cable 
catalog. Subtract the per foot weight of the conduit and the cable from the gross buoyancy to obtain the net buoyancy. 

The Answer…
In slow moving or non-tidal waters where there is no prop-wash or dragging anchors, multiply the net buoyancy per foot 
by 4 times to obtain the anchor weight.

In fast moving and tidal waters, multiply the net buoyancy per foot by 10 times to obtain the anchor weight.

What to Use…
Buoyancy compensation can be accomplished using:

	 •	Class C type galvanized strand(s) lashed to the conduit with dielectric lashing to retard corrosion

Or by anchoring with:

	 •	Cinder blocks
	 •	Concrete bags
	 •	Sand bags

Placement of the weight must be equally distributed and meet minimum interval requirements to prevent the buoyant 
sections of conduit from bowing between anchor locations. Spacing is dependent on the expected turbulence of the 
water.  In fast moving and tidal waters, anchor weights should be spaced in the shorter recommended interval.

The appropriate interval of anchor weights for conduit sizes 1.25” and smaller is 2 - 3 feet. At 2 foot intervals the anchor 
weight is multiplied by 2 for each anchor.  At 3 foot intervals the anchor weight is multiplied by 3 for each anchor.

The appropriate interval of anchor weights for conduit sizes 1.50” and larger is 3 - 4 feet. At 3 foot intervals the anchor 
weight is multiplied by 3 for each anchor.  At 4 foot intervals the anchor weight is multiplied by 4 for each anchor.
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Underground Equipment 
Shoe, Cable
This equipment is used to 
route conduit through manholes 
while the conduit is being pulled into 
place. Placement of the cable shoes 
will prevent the rubbing of the conduit 
on obstacles within the manhole.

Sheave
This equipment is used to facilitate 
the movement of conduit that is 
being pulled into place through 
a manhole. Sheaves are free 
wheeling and accordingly 
add little drag to the conduit 
that is being installed. The 
placement of the sheave 
will prevent the rubbing of 
the conduit on obstacles 
within the manhole.

Breakaway Swivel
Used to prevent excessive
pulling tension. It is
designed to break
should it exceed a
pre-set tension limit.

Pulling Sling

Used to prevent both excessive pulling tension and 
twisting of conduits in multiple conduit installations. It 
is designed to break should it exceed a pre-set tension 
limit.

Winch, Cable
A cable winch is a powered 
capstan used to pull cable. This 
equipment will often be used as 
an intermediate assist in pulling 
cables or conduits that are very 
long or have considerable 
drag.

Come-A-Long
This equipment is used to facilitate the movement 
of innerduct that is being pulled into place through 
existing conduit. 

NOTE: See Appendix for additional conduit cutting 
tools, couplers and accessories
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Pulling Cable into Conduit

There are many variables to consider when pulling cables, and each pull is considered unique.  The most important 
variable to consider is the maximum pulling tension of the cable, which may be found in one of CommScope’s 
product catalogs. 

To determine how far cable may be pulled without exceeding the maximum pulling tension, the following factors must 
be considered:

	 •	The route geometry, which consists of:
		  -	 The number of bends
		  -	 The angle and direction of the bends
		  -	 The location of the bends
		  -	 The distance between the bends

	 •	The fill percentage of the cable(s) in the conduit

	 •	The number of cables being pulled in the conduit

	 •	The configuration of the cable being pulled in the conduit

	 •	The friction between the cable and the conduit

	 •	The back tension created at the setup

These variables may be used to help calculate an ESTIMATED pulling tension.  It is important that proper construction 
techniques and a breakaway swivel rated for the maximum pulling tension of the cable used to ensure that the 
maximum pulling tension is not exceeded.  The use of a breakaway swivel will also help minimize the effects of 
twisting force. Twisting forces are created by the pull rope (or tape) and by the cable. 
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Route Geometry

Route geometry is an important contributor to pulling tension. The lowest pulling tensions are found in straight 
sections of conduit. Low sidewall pressure (LSWP) occurs in horizontal straight sections of conduit. SWP is caused 
by the weight and friction of the cable against the conduit, with a minimal amount of force being applied to the 
cable’s jacket. For calculating LSWP see Section 8.14.

In bends, the amount of force applied to the cable jacket increases exponentially. This is known as high sidewall 
pressure. The more severe the bend radius of the conduit the higher the sidewall pressure will be. The effects of 
high sidewall pressure (HSWP) can include rope burn through in the bend and cable damage. WHUPP!® Cable 
Pulling Lubricant will help in reducing pulling tensions and rope burn-through by greatly reducing friction. For 
calculating HSWP see page 8.15.

It is much easier to pull through the greatest number or most severe bends first and then through the longest 
straight sections.

Conduit should be placed as flat and level as possible to maintain low pulling tensions. When the conduit is 
installed on an incline, typically due to terrain features, pulling tensions may be reduced by pulling the cable down 
hill, working with gravity rather than against it.
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Fill Percentage

The fill percentage, sometimes referred to as fill ratio, is the amount of space that cable(s) occupy inside the conduit as 
a percentage of the inner diameter of the conduit. 

The greater the fill percentage the higher the sidewall pressure will be.  This is critical when constructing the conduit run. 
Bends should be made more gradual when fill percentages are high.  ConQuest Cable In Conduit products are typically 
designed not to exceed 30% fill.  Recommended practices suggest that fill percentages should be at or below 60%.

Multiple Cables
It is preferred for each cable to have its own conduit, though often multiple cables must be placed in a single conduit. 
Installing multiple cables or installing a single cable in a conduit with existing cables requires some special planning.   
Recommended practices suggest that multiple cables be pulled together.

The fill percentage must be considered to ensure that there will be room enough for all of the cables, particularly in the 
bends. NOTE: Refer to Fill Percent Calculation Table in the Appendix.

Another important consideration is the configuration of the cable in the conduit.  There are two defined configurations 
for multiple cables, triangular or cradled.

A cable configuration is considered triangular when the 
conductors maintain a triangular pattern in the conduit. A 
cradled configuration is when the cable has a random lay 
in the duct and is preferred.

The cradle configuration will permit for higher fill percentages 
and lower pulling tensions.  A pulling harness should be 
used when multiple cables are pulled in together.  A swivel 
should be used to connect the pull rope to the harness and 
each cable should be connected to the harness with its 
own breakaway swivel.  This method will prevent triangular 
configurations.

The lowest maximum pulling tension value of the cables being installed should be used in pull tension calculations being 
made for multiple cable installations.

Conduit

Cables

Triangular
Configuration

Cradled
Configuration
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Pulling Multiple Cables

Slings or harnesses are designed to attach multiple cables or innerducts to a single pull line. They can be built for any 
number and size of cable/inner duct.
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Back Tension

Back tension is the amount of force needed to pull cable directly from the reel.  Since the amount of cable on the 
reel, the weight of the reel and the friction of the reel on its setup through bar will vary, it is difficult to provide a rule 
of thumb for back tension.  Attaching a spring scale or dynamometer to the cable and then pulling the cable with the 
measuring device can determine back tension

The best method for reducing back tension is to have a reel tender (worker) to assist the reel with spinning and pay-off. 
Do not pull cable from reel by hand.

Reel Braking
If required, use an arbor brake with very light pressure – just enough to prevent the reel from over spinning. Alternate 
– use a wood board such as a 2 x 4. Do not use hands to stop a spinning reel – serious injury could 
result.

NOTE: It is recommended to use a piece of lumber (2” x 4” /  5.08 cm x 10.16 cm) to stop or regulate the spinning 
reel.



Pull Calculations

Maximum pull lengths, pulling tension at the end of a straight section of conduit, pulling tension at the end of a bend, 
and sidewall pressure can be calculated quite easily.  However, it is important to remember that these calculations are 
only estimates.  This is due to the significant variances in construction practices and lack of accounting for:

	 •	Undulations, rising, falling, and straightness of the straight sections of conduit

	 •	Cable stiffness

	 •	Lubrication, coefficients of friction, foreign debris in conduit

Calculating A Complete Run
An example provides a clear illustration of how to calculate a complete run and understand the effects of bends on 
pulling tensions and sidewall pressure.  Calculations have been performed in both directions.  In the first calculation, the 
run has the reel setup at point ‘A’ with the cable being pulled from point ‘H’.  The second calculation is the opposite with 
the reel setup at point ‘H’ and the cable being pulled from point ‘A’.  The cable used is QR715.  The formulas used for 
calculating this run are located in the Appendix. 

The resulting calculations for this run are:

Pulling from A to H =
64 pounds pulling tension

Pulling from H to A =
54 pounds pulling tension

NOTE: The direction of pull and distances between bends can have a dramatic impact on pulling 
tensions.

	 5.6	 Pulling Cable into Conduit
		  Pull Calculations
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Aerial Installation

There are many applications for aerial conduit, some of which are road crossings, rail crossings, trolley line crossings, 
and water crossings. Aerial conduit provides an efficient means for supporting cable and is easily accessed without 
requiring encroachment in hazardous or difficult spaces.

When selecting aerial conduit, it is important to consider the environment 
where it will be placed. Constant direct exposure to UV radiation and 
ozone deteriorates the life of plastics such as polyethylene, the material 
used to manufacture conduit. Colored conduit has a lower tolerance to UV 
exposure and will have a shorter life. It is strongly recommended for aerial 
applications that black conduit be used. Black has a much higher tolerance 
to UV exposure and will provide a much longer life of usefulness than other 
conduits.

It is strongly 
recommended that 

black conduit be 
used for aerial 

applications.
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Back-Pull/Stationary Reel Method

The back-pull / stationary reel method is the usual method of aerial conduit placement. This method is also best suited 
for locations where the strand changes from the field side of the pole to the street side of the pole and where there are 
excessive obstacles to work around. The conduit is run from the reel up to the strand then pulled in a direction away 
from the reel and is held aloft by the cable blocks and rollers. Once the section of conduit is pulled into place it is 
lashed and then cut.

Set-Up Chute Placement
The set-up chute should be positioned on the first pole of the conduit route or attached to the strand at the first pole. 
Placement of the set-up chute should keep the conduit from rubbing on the reel or pole. Either a 45 degree or 90 
degree corner block may be used as a set-up chute.

Trailer Set-Up
The trailer should be positioned in-line with the strand and twice the distance of the set-up chute to the ground from 
the set-up chute. This prevents the conduit from rubbing on the pole or reel or binding on the chute. If the trailer 
cannot be positioned there, move the set-up chute and the trailer to an adjacent pole.

The conduit should pay-off the top of the reel. The pay-off of the conduit from the reel should cause a downward force 
at the hitch of the trailer.

Chock the trailer wheels. Adjust the reel brakes as needed. Place protective barriers and cones as needed 
to protect pedestrians.

reel pays off
over the top

set-up chute

cable blocks are
lifted into place as
the puller passes

2x

x

multiple cable puller
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Cable Puller Set-Up
Place an appropriate cable grip on each conduit. Secure the grip to the conduit with tape to keep the conduit from 
backing out of the grip should the pulling tension be relaxed. 

Place the cable puller on the strand and close the puller gates to secure the puller to the strand.

Attach a hand pulling line to the cable puller, or a pulling line from the cable puller to a winch. Place cable blocks to 
support the conduit as it is pulled. The cable puller has an internal brake that prevents the cable puller from moving 
backwards on the strand when the pulling tension is released. Do not overspin the reel – keep the conduit 
wraps tight.

NOTE: Basket grips are typically used on 1 inch and smaller sizes of conduit. Screw in or 
expansion pulling eyes should be used on 1¼ inch and larger conduits.
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Passing the Cable Puller at Poles
Pull the cable puller to the pole and release the tension in the pulling line. Pass the conduit across the pole face 
and the pole/line hardware, and attach the cable puller back to the strand. Place cable blocks on each side of 
the pole.

At corner block locations, pass the cable puller to the opposite side of the pole and route the conduit through the 
corner block.

Cable Block/Corner Block Placement
Place corner blocks at all corners greater than 30 degrees in the pole line. NEVER PULL CONDUIT OVER 
THE END ROLLERS OF CORNER BLOCKS as they will flatten and deform the conduit.

At corners less than 30 degrees, cable blocks can be placed on the strand several feet from and on each side of 
the pole / line hardware. The cable blocks should allow the conduit to move through the corner without undue 
bending or drag.

Power Winching Methods
Power winching a pull line to install conduit is a method often used when the pole line is obstructed or is in 
extremely rough terrain because the pull line can be placed without tension concerns. In winching, the pull line 
is attached to the cable puller and run along the strand. Roller blocks should be placed along with the pull line. 
Once the pull line is run, it is attached to the conduit.

Carefully tension the pull line and begin pulling. Adjust the reel brakes to prevent undue pulling tension. Real-
time tension monitoring is required. Radio communications between the lineman observing the pull-out and the 
winch operator is required. Intermediate conduit handling may be required as the pulling grips approach cable 
and corner blocks.
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Installation – Overlashing Existing Cable

Overlashing conduit onto existing cable plant is similar to installing conduit onto new strand. However, there are some 
unique aspects.

A sag and tension analysis should be performed to see if the new load will overwhelm the strand.

Use special overlash cable puller blocks and continuously maintain and monitor the pulling line tension. Overlash 
cable pullers do not have a strand brake and will be pulled backward on the span by the tension in the conduit being 
pulled.

Use cable blocks designed specifically for overlash applications. Place them onto the cable bundle with a cable block 
lifter and lift the conduit with a cable lifter. During lashing, remove the cable blocks from the cable bundle with a cable 
block lifter. DO NOT PUSH THE CABLE BLOCKS in front of the lasher as that may damage existing 
cables.
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Attach the Lashing Wire Clamp
Place the lasher on the strand. Wrap the lashing wire twice around the strand in the same direction as the twist in 
the strand and in the lay of the strand. Pass the lashing wire between the washers of the 
lashing wire clamp (bugnut) without overlapping the wire. Wrap the wire around the 
clamp to the post on the opposite side of the clamp and wrap it twice around the post. 
Cut the wire and tuck it between the halves of the lashing wire clamp.

NOTE: It is essential that double lashing wire is used when lashing 
conduit and is recommended that two lashing runs be made over 
street, railroad, trolley, and water crossings.

Place the conduit within the lasher. Pull the lasher toward the reel with a rope. It is 
important to minimize the sag on conduit as it enters the lasher. Leave the cable blocks in place until the lasher is 
close enough to support the conduit. As the lasher approaches cable blocks, either remove them with a cable block 
lifter or push the cable blocks to the next pole by utilizing a cable block pusher.

Passing the Lasher at the Pole
Pull the lasher toward the pole to be passed. Attach a lashing wire clamp to the strand. Remove the
lasher from the strand and move it across the pole-face to the strand and cable on the opposite side
of the pole.

Put the conduit into the lasher. Close the gates to prevent the lasher from being pulled backward along
the strand. Cut the lashing wire from the lasher and secure the lashing wire to the lashing wire clamp.
Make sure that the lashing wire does not loosen from around the conduit. Attach the appropriate straps and 
spacers as needed. At the back end of the lasher, attach a lashing wire clamp to the strand about to be lashed. 
Attach the lashing wire to the clamp. Continue lashing as before.

Carefully rotate the conduit reel to take up any excess conduit slack prior to lashing each section.

lashing wire
clamp (bugnut)
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Aerial Equipment

Set-Up Chute
A set-up chute 
is used to guide the 
conduit from the reel 
trailer to the strand. 

Single Roller Block
Used to support conduit
prior to lashing.

Cable Lifter
This tool may be used 
to lift conduit into 
place and is helpful 
to ensure that the 
conduit being lifted is 
not damaged by exceeding 
minimum bend radius.

Lasher
Traditionally used to lash 
cable to strand it may 
also be used for lashing 
conduit to strand. Lashers 
are somewhat specific 
to cable and strand size 
– improper lasher size 
or adjustment can prohibit 
installation of conduit to strand.

Breakaway Swivel
Used to prevent excessive
pulling tension. It is
designed to break
should it exceed a
pre-set tension limit.

Cable Block Lifter
Used in conjunction with a 
lay-up stick to place assorted 
cable blocks mid-span.
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		  Product Overview

ConQuest® Toneable ConduitTM

The Conduit
CommScope Toneable Conduit is made from the same high quality high-density polyethylene (HDPE) that is  used in 
all CommScope conduit. The conduit meets industry standard wall thickness in almost every diameter size conduit we 
manufacture. The polyethylene is blended with a premium UV stabilization and protection package. Color concentrate 
chips can be added to make the conduit in an array of colors.  

The Toning Wire
Our unique toning wire is 18-gauge copper clad steel coated with a fluoropolymer jacket. The wire is embedded in 
the wall of the conduit. An 18-gauge wire was selected to maintain wall thickness and provides optimal tone carrying 
characteristics. CCS provides the necessary amount of copper to carry a tone over long distances and a steel core that 
is more durable than a solid copper wire. CCS is easily ripped out of the wall without breaking the wire.  

The fluoropolymer-coated wire is designed to be ripped out of the conduit wall using a pair of pliers. The fluoropolymer 
allows the wire to move separately from the conduit eliminating stresses on the wire and conduit, and eases the 
separation of the wire from the wall of the conduit. The fluoropolymer coating also provides critical insulative and 
corrosion protection to the exposed wire.  

The Wire Jacket
Fluoropolymer, the same material from which Teflon® is made, was ultimately selected because it offers higher 
resistance to chemicals, water, and abrasion relative to plastics. Other composite materials, such as polyurethane/
nylon, fail to offer the necessary resistance. Nylon in particular is subject to attack by strong mineral acids and has a 
high rate of water absorption.  

The Function of Toning 
Toning is a generated signal (or tone) that is transmitted over a conductor so that the portion of the conductor buried 
below the earth’s surface can be located with out digging.  

The tone is produced by a transmitter at a very low frequency. The frequency range available on the transmitter varies 
between manufacturers but often ranges from 400Hz to about 80KHz. Transmission power is often variable and is usually 
controlled in a range of .033 watts up to 5.0 watts. A radio receiver tuned to the transmit frequency is then used to precisely 
locate the energized conductor.

Teflon® is a registered trademark of DuPont.
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Coupling Toneable Conduit - Exposing Tone Wire Methods
The first step is to expose adequate wire to make a connection. This can be achieved using one of two methods.

  Method 1
•	Create a choke point on the conduit by measuring the conduit 
	 from the middle of the coupler plus 2 inches or more, then 
	 mark this point with a marker or tape. (Illustrated at right with a 
	 compression coupling.)

•	Snip the conduit longitudinally on both sides of the tone wire.

•With a pair of pliers, pull the tone wire back towards the
	 choke point (as shown below).

	 •	Cut off 2 inches or more of conduit from the end of  the
		  conduit using a tube cutter or saw.

	 •	When using a pipe saw, cut from opposite side of tone wire. 
		  The tone wire can be located by the ridge on the inside. Cut 
		  up to the ridge and finish with a knife. Pipe saw with wire
		  strip out instructions as preferred method.

+2”

toneable conduit

tone wire
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		  Coupling

Coupling Toneable Conduit - Exposing Tone Wire Methods
 
Method 2
•	Using a tube cutter cut off 2 inches of conduit from the end.

•	This must be done without cutting or scoring the wire:

	 - First lightly score the entire diameter of the conduit.
	
	 - Use a rocking motion from the left side of the wire to the right side
		  of the wire and back again until the conduit is separated.

	 -	Twist the conduit from left to right until the plastic remaining over
		  the tone wire breaks free permitting the conduit to slide off the 
		  tone wire.

Note that both methods result in 2 inches of extra tone wire to permit 
the transition over the top of the coupler. This may create some excess 
wire depending on the type of coupler and wire connector being used. 
Excess wire should lie flat against the surface of the conduit and coupler.

tone wire
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	 Coupling 

The next step is to install the coupler as previously 
described.

Splicing the wire together can be accomplished in a 
variety of ways. As with any insulated wire some of the 
fluoropolymer jacket must be removed before installing 
most connectors.  However, when using certain types of 
self-stripping, self-splicing, self-sealing connectors such as 

3M® Scotchlok®, jacket removal is 
not required. When jacket removal 
is required for connection, the 
minimal amount of fluoropolymer 
jacket should be removed to 
make the connection, leaving the 
remainder of the jacket intact to protect the wire from corrosion.

The final step of the exterior wire method is to place heat shrink or a water sealing tape over the tone wire splice. 
However, CommScope recommends that heat shrink or water sealing tape be applied over the entire coupling and wire 
connection to provide ultimate protection for the conduit joint.

Coupling Toneable Conduit - Exterior Wire Methods

tone wiretone wire

toneable
conduit

splicing connector
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		  Coupling

The first step is to expose enough wire to couple inside the T. This is 
best completed using the following method.

With a pair of pliers, pull the tone wire back towards the choke point 
(as shown at right).
 
The next step is to install the coupler. To assist guiding the tone wire 
into the T of the coupler give the tone wire a gentle curl. Start the 
conduit into the coupler by guiding the tone wire into coupler. As 
the tone wire gets to the T, guide it up into the T. Continue inserting 
the conduit until it is in the middle of the coupler. Perform the same 
process on the other side.

Splicing the wire together can be accomplished in a variety of 
ways. As with any insulated wire some of the fluoropolymer jacket 
must be removed before installing most connectors. However, 
when using certain types of self-stripping, self-splicing, self-sealing 
connectors such as 3M® Scotchlok® jacket removal is not required. 
When jacket removal is required for connection, the minimal 
amount of fluoropolymer jacket should be removed to make the 
connection, leaving the remainder of the jacket intact to protect the 
wire from corrosion. Connectors that are not listed as waterproof 
should be protected with either heat shrink or waterproof tape. 

Install water proofing tape or putty to the cap threads.

Coupling Toneable Conduit - Interior Wire Methods

toneable conduit tone wire

Interior Wire Coupling Method
(shown here with a T-Loc coupling)

Cut the wire
to fit under
the cap.
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	 Tone Wire Installation in Manholes, Vaults and Enclosures 

Tone Wire in Manholes, Vaults and Enclosures

Conduit that enters manholes, vaults and enclosures is often left uncoupled and cut close to the walls to provide slack 
storage of fiber, splice closures, or other devices that are connected to the various cable types that may be installed 
in ConQuest. Maintaining continuity of the tone wire when the conduit is not coupled together can be accomplished 
using one of two methods.

Over Pull Cut-Off Method
This method requires that enough extra toneable conduit is pulled into the manhole, vault or enclosure to provide the 
necessary length of tone wire for routing and connection to each other. This is often more than half the distance from 
one side to the other, as the wire should be routed 
along the wall to prevent it from being damaged or 
being an obstruction.

With a pair of pliers, pull the tone wire back towards the 
choke point (as shown at right).

Prepare the ends of the tone wire for connectorization 
by removing the minimum amount of fluoropolymer 
jacket needed to make contact in the connection. 
Again, some connectors do not require the jacket 
to be removed. Install the connector following the 
manufacturers instructions. Apply heat shrink or water 
proof tape to provide optimal protection of the tone 
wire connection.

Toning Point of Contact:
When a direct contact is desirable in a manhole, vault or any enclosure, do not splice the 
wire ends together. Use a surface mount bond clamp (shown at left) to feed wire ends through 
and clamp in place with the screw. This clamp can also be affixed to any surface.

toneable conduit
tone wire
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		  Tone Wire Installation in Manholes, Vaults and Enclosures

Tone Wire Jumper Method

This method uses a section of tone wire used as a jumper between the two conduits, requiring 2 connections. The advantages 
to this method is that there is no need to over pull enough conduit to make the tone wire connection and that it makes 
use of tone wire from scrap sections of toneable conduit. 

While any wire can be used as a jumper, it is strongly recommended that a wire with a fluoropolymer jacket is used, as 
this jacket provides the best long-term protection. Tone wire should be removed from the scrap sections of conduit and 
saved for this use.

To install the tone wire jumper, follow the same preparation methods used to connect tone wires directly. Then use the 
jumper to connect both conduit tone wires together, making a connection at each conduit. 

vault

tone wire

wire
connector

jumper

grade level

conduit
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The Function of Toning

Toning is a method of using a generated signal, or ‘tone’, that is transmitted over a 
conductor so that the portion of the conductor buried below the earth’s surface can be 
located without digging.  

The tone is produced at a very low frequency with a transmitter tuned to a particular 
frequency. The frequency range available on the transmitter varies between manu-
facturers but often ranges from 400Hz to about 80KHz. Transmission power is often 
variable and is usually controlled in a range of 0.033 watts up to 5.0 watts. A ‘radio’ 
receiver tuned to the transmit frequency is then used to precisely locate the energized 
wire.

The set-up requires that a transmitter be attached to the conductive material that will 
act as an ‘antenna’ and that a ground plane be established at the end of the antenna 
to close the circuit.

Why Locate ? 

-	Buried cable  assets need to be found by the network owner,
	 not by a backhoe operator

- Prevent service  disruption & repair costs conduit wall

Benefit:

-	Eliminates hidden costs
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		  Conduit Cutting Tools and Accessories

Basket Grip / Pulling Grip
This reusable grip, woven from strands 
of stainless steel, acts like ‘Chinese 
finger cuffs’ and compresses upon 
being relaxed. It provides an 
evenly distributed hold on 
the conduit or cable.

Innerduct Puller
This equipment 
is often used for 
innerduct pulls 
because they do not increase the outer diameter 
of the conduit.

Conduit Cutting Tools and Accessories

Scissor Shears
Used to cut
conduits up to
1¼ inches
(3.175 cm) in
diameter.

Ratchet Shears
Used to cut
conduits up
to 1¼ inches
(3.175 cm)
in diameter.

Tubing Cutters
Used to cut
conduits 1
to 2 inches
(2.54 - 10.16 cm)
in diameter.

Pipe Saw
Used to cut conduits 2 inches
(5.08 cm) and larger.
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	 Conduit Cutting Tools and Accessories

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	Tubing Cutter	 CQATC2QP	 1160000

	Wheel for TC2QP	 CQAOP2	 1160500

 NOTE: This tool is recommended for conduit sizes up to and including 2”

Scissor Shears

Tubing Cutter

Ratchet Shears

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	Scissor Shear	 CQASC125	 1160300

	Blade for SC125	 CQASC1268	 1160400

 NOTE: This tool is recommended for conduit sizes 13mm - 1¼”

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	Ratchet Shear	 CQARS1	 1160100

	Blade for RS1	 CQARS18	 1160200

 NOTE: This tool is recommended for conduit sizes 13mm - 1¼”



Conduit Compression Couplings

Aluminum Conduit Couplings

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	13mm Compression Coupling	 CQACCOUP13MM	 1161300

	½” Compression Coupling	 CQACCOUP050	 1161400

	¾” Compression Coupling	 CQACCOUP075	 1161500

	1” Compression Coupling	 CQACCOUP100	 1161600

	1¼” Compression Coupling	 CQACCOUP125	 1161700

	1½” Compression Coupling	 CQACCOUP150	 1161800

	2” Compression Coupling	 CQACCOUP200	 1161900

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	1” Aluminum Threaded Coupling	 BT-100	 1162100

	1¼” Aluminum Threaded Coupling	 BT-125	 1162200

	1½” Aluminum Threaded Coupling	 BT-150	 1162300

	2” Aluminum Threaded Coupling	 BT-200	 1162400

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	13mm Finger Cap	 CQACC7325	 1160600

	1/2” Finger Cap	 CQACC7322	 1160700

	3/4” Finger Cap	 CQACC7318	 1160800

	1” Finger Cap	 CQACC7311	 1160900

	11/4” Finger Cap	 CQACC7313	 1161000

	11/2” Finger Cap	 CQACC7315	 1161100

	11/2” Finger Cap (2 Cables)	 CQACC7314	 1162000

	2” Finger Cap (2 Cables)	 CQACC7320	 1161200

Conduit Finger End Caps

	 8.3	 Appendix
		  Conduit Cutting Tools and Accessories
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	 Conduit Cutting Tools and Accessories

Toneable Conduit T-Loc® Couplings
	 Description	 Manufacturers	 Product
		  Part Number	 Code

	1” T-Loc Coupling	 CQATCOUP100	 1162800

	1¼” T-Loc Coupling	 CQATCOUP125	 1162900

	1½” T-Loc Coupling	 CQATCOUP150	 1163000

	2” T-Loc Coupling	 CQATCOUP200	 1163100

 T-Loc Cap	 CQATCAP	 1163200

E-Loc® Couplings

	 Description	 Manufacturers	 Product
		  Part Number	 Code

	½” E-Loc Coupling	 CQELOC050	 1165300

	¾” E-Loc Coupling	 CQELOC075	 1164200

	1” E-Loc Coupling	 CQELOC100	 1165200

	1¼” E-Loc Coupling	 CQELOC125	 1163600

	1½” E-Loc Coupling	 CQELOC150	 1163700

	2” E-Loc Coupling	 CQELOC200	 1163800

	3” E-Loc Coupling	 CQELOC300	 1163900

	4” E-Loc Coupling	 CQELOC400	 1164000

Double E-Loc® Couplings
	 Description	 Manufacturers	 Product
		  Part Number	 Code

	1”  Double  E-Loc Coupling	 CQDELOC100	 1164700

	1¼” Double E-Loc Coupling	 CQDELOC125	 1164800

	1½” Double E-Loc Coupling	 CQDELOC150	 1164900

	2” Double E-Loc Coupling	 CQDELOC200	 1165000

®E-Loc and T-Loc are registered trademarks of ETCO Speciality.
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		  Underground Placement Equipment

Underground Equipment 
Shoe, Cable
This equipment is used to 
route conduit through manholes 
while the conduit is being pulled into 
place. Placement of the cable shoes 
will prevent the rubbing of the conduit 
on obstacles within the manhole.

Sheave
This equipment is used to facilitate 
the movement of conduit that is 
being pulled into place through 
a manhole. Sheaves are free 
wheeling and accordingly 
add little drag to the conduit 
that is being installed. The 
placement of the sheave will 
prevent the rubbing of the 
conduit on obstacles within 
the manhole.

Breakaway Swivel
Used to prevent excessive
pulling tension. It is
designed to break
should it exceed a
pre-set tension limit.

Pulling Sling

Used to prevent both excessive pulling tension and 
twisting of conduits in multiple conduit installations. It 
is designed to break should it exceed a pre-set tension 
limit.

Winch, Cable
A cable winch is a powered 
capstan used to pull cable. This 
equipment will often be used as 
an intermediate assist in pulling 
cables or conduits that are very 
long or have considerable 
drag.

Come-A-Long
This equipment is used to facilitate the movement 
of innerduct that is being pulled into place through 
existing conduit. 
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	 Aerial Placement Equipment

Aerial Equipment

Set-Up Chute
A set-up chute 
is used to guide the 
conduit from the reel 
trailer to the strand. 

Single Roller Block
Used to support conduit
prior to lashing.

Cable Lifter
This tool may be used 
to lift conduit into 
place and is helpful 
to ensure that the 
conduit being lifted is 
not damaged by exceeding 
minimum bend radius.

Lasher
Traditionally used to lash 
cable to strand it may 
also be used for lashing 
conduit to strand. Lashers 
are somewhat specific 
to cable and strand size 
– improper lasher size 
or adjustment can prohibit 
installation of conduit to strand.

Breakaway Swivel
Used to prevent excessive
pulling tension. It is
designed to break
should it exceed a
pre-set tension limit.

Cable Block Lifter
Used in conjunction with a 
lay-up stick to place assorted 
cable blocks mid-span.
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		  Aerial Placement Equipment

Pulling Sling

Used to prevent both excessive pulling tension and 
twisting of conduits in multiple conduit installations. 
It is designed to break should it exceed a pre-set 
tension limit.

Multiple Cable Puller
Allows multiple 
cables to be 
pulled into 
place when 
lashing cables 
directly to 
strand. It’s equipped with a strand brake to 
prevent sagging of cables as the pulling tension 
is released. Allows pulled cables to independently 
swivel.
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	 WHUPP!® Cable Pulling Lubricant

Quart Bottle of WHUPP!

Pulling Lubricant

CommScope’s WHUPP!® Cable Pulling Lubricant is designed for use in all types of cable 
pulling operations.  WHUPP is completely inert and is recommended for and compatible 
with polyethylene, vinyl, semi-conductive power cable jackets, and all types of rubber cable 
jackets. Even after drying, WHUPP Cable Pulling Lubricant remains slippery, which facilitates 
cable removal. Its excellent friction reducing capability, slow drying, and superior wetting 
enables pulls though multiple bends and over long distances.

In other words, “It really WHUPPS them stubborn pulls” !

The use of pulling lubricants can greatly reduce cable friction during the pull. Applying 
lubricants allows for longer distance pulls, complicated pulls with numerous sweeps, and 
minimizes stress on the cable.

Application Instructions
WHUPP Cable Pulling Lubricant can be used to pre-lubricate the duct by pre-charging the
conduit with approximately one half of the recommended quantity for the cable pull. Apply the remaining lubricant 
to the cable, evenly through the entire cable pull.

The recommended application quantity for WHUPP is
less than or equal to the following:

  Q = 0.0015 x L x D

  Where:
 	  Q	 =	 Quantity needed in gallons
 	  L	 =	 Length of the cable pull in feet
 	  D	 =	 Nominal inside diameter of the conduit
 
  i.e. (.0015 x 2000 ft x 1.5 inches =  5.4 gallons)

*Double the calculated quantity for corrugated duct.

Typical Specifications

Appearance	 Viscous, white liquid

Odor	 Slight, non-objectionable

Ph	 Neutral

Flash Point 	 No flash point to boiling

Freezing Point	 30° F (-1° C)

Coefficient	 0.14 per ASTM D 4172
of Friction 
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		  Packaging and Shipping

ConQuest Reel Dimensions and Weight Chart (Standards in Bold)

(Flange x Drum x Traverse)	 *Longer lengths may be available upon request.

Lengths*	 13mm	 ½”	 ¾”	 1”	 1¼”	 1½“	 2”	 3”	 4”	

	500								        	 102x74x43 
										         217 lbs.

	1,000	 24x12x18	 35x16½x18	 42x24x24	 50 x 24 x 24	 54 x 28 x 43			   102x64x43			 
		 16 lbs.	 60 lbs.	 130 lbs.	 182 lbs.	 106 lbs.			   217 lbs.	
			
2,500							       90x43x43
								       195 lbs.
	
	3,000			   54 x 28 x 43	 63x28x43	 68x43x43	 80x43x43					   
				   106 lbs.	 121 lbs.	 132 lbs.	 174 lbs.	
	
	4,000							       102 x 43 x 43				  
								       217 lbs.
		
	5,000			   63 x 28 x 43	 68 x 28 x 43	 80 x 28 x 43	 102 x 43 x 43					   
				   121 lbs.	 121 lbs.	 174 lbs.	 217 lbs.

Drop conduit products can be 
packaged on “reel-less” coils 
(D), making them light weight 
and easier to handle.

ConQuest products can be packaged and shipped on either wooden reels (A), ReelSmart® Composite Reels 
(B), or lightweight steel reels (C).

A B C D
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	 Toneable Conduit Specifications

SDR 11	
			  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*
	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 3/4”	 1.050	 0.095	 0.840	 12	   485	 130

	 1”	 1.315	 0.120	 1.055	 14	   760	 210	

	 11/4”	 1.660 	 0.151	 1.338	 18	 1,215	 326	

	 11/2”	 1.900 	 0.173	 1.533	 20	 1,410	 422	

	 2”	 2.375	 0.216	 1.917	 26	 2,485	 646	
							    

SDR 13.5
			  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*
	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 3/4”	 1.050	 0.078	 0.874	 12	   405	 111
	 1”	 1.315	 0.097	 1.101	 14	   630	 175	

	 11/4”	 1.660	 0.123	 1.394	 18	 1,010	 281	
	 11/2”	 1.900	 0.141	 1.598	 20	 1,165	 350

	 2”	 2.375	 0.176	 2.002	 26	 2,065	 538	

SCH 40
			  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*
	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 3/4”	 1.050	 0.113	 0.804	 12	   565	 149
	 1”	 1.315	 0.133	 1.029	 14	   840	 225	
	 11/4”	 1.660	 0.140	 1.360	 18	 1,135	 301	
	 11/2”	 1.900	 0.145	 1.590	 20	 1,360	 359	
	 2 ”	 2.375	 0.154	 2.047	 26	 1,840	 478	

Other wall thicknesses may be available upon request. Specifications are subject to change without notice.

*Attention: Pulling tensions can be influenced by temperature and soil conditions.
Please refer to the ConQuest Installation Manual for proper installation techniques.

**Weight does not include the reel.

Toneable Conduit Specifications



Conduit Specifications

SDR 11	
		  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*

	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 13mm	 0.625	 0.055	 0.500	 8	 210	 46

	 1/2”	 0.840	 0.076	 0.668	 10	 390	 85

	 3/4”	 1.050	 0.095	 0.840	 12	 605	 130

	 1”	 1.315	 0.120	 1.055	 14	 950	 204

	 11/4”	 1.660	 0.151	 1.338	 18	 1,520	 320

	 11/2”	 1.900	 0.173	 1.533	 20	 1,760	 416

	 2”	 2.375	 0.216	 1.917	 26	 3,105	 640

	 3”	 3.500	 0.318	 2.826	 48	 6,740	 1,386

	 4”	 4.500	 0.409	 3.633	 60	 11,145	 2,295

SDR 13.5
		  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*

	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 1/2”	 0.840	 0.062	 0.696	 10	 320	 71

	 3/4”	 1.050	 0.078	 0.874	 12	 505	 111

	 1”	 1.315	 0.097	 1.101	 14	 790	 169

	 11/4”	 1.660 	 0.123	 1.394	 18	 1,260	 265

	 1 1/2”	 1.900	 0.141	 1.598	 20	 1,455	 344

	 2”	 2.375	 0.176	 2.002	 26	 2,580	 532

	 3”	 3.500	 0.259	 2.951	 48	 5,590	 1,154

	 4”	 4.500	 0.333	 3.794	 60	 9,250	 1,905

Specifications are subject to change without notice.	 *Weight does not include the reel.

NOTES
Standard Dimension Ratio (SDR) is the ratio between the wall thickness and the outside diameter of a specific conduit.
Schedule 40 & Schedule 80 dimensions are a specific wall thickness to each conduit diameter.
Other wall thicknesses are available upon request.
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Conduit Specifications

Specifications are subject to change without notice.	 *Weight does not include the reel.

NOTES
Standard Dimension Ratio (SDR) is the ratio between the wall thickness and the outside diameter of a specific conduit.
Schedule 40 & Schedule 80 dimensions are a specific wall thickness to each conduit diameter.
Other wall thicknesses are available upon request.

SCH 40
	
		  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*

	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 3/4”	 1.050	 0.113	 0.804	 12	 705	 149

	 1”	 1.315	 0.133	 1.029	 14	 1,050	 219

	 11/4”	 1.660	 0.140	 1.360	 18	 1,420	 295

	 1 1/2”	 1.900	 0.145	 1.590	 20	 1,700	 353

	 2”	 2.375	 0.154	 2.047	 26	 2,300	 472

SCH 80	
			  Nominal	 Minimum
	 Nominal	 Outside Diameter	 Wall Thickness	 Nominal Inner	 Min. Bend Radius	 Max. Pulling	 Weight*

	 Size	 (inches)	 (inches)	  Diameter (inches)	 Unsupported (inches)	 Tension (lbs.)	 (lb/kft)

	 3/4”	 1.050 	 0.154	 0.722 	 12 	 920	  189 

	 1”	 1.315 	 0.179 	 0.936	  14 	 1,360 	 276 

	 11/4”	 1.660 	 0.191	 1.255	 18 	 1,875 	 383 

	 1 1/2”	 1.900 	 0.200 	 1.476 	 20 	 2,270 	 465 

	 2”	 2.375 	 0.218	 1.913 	 26 	 3,140 	 645

	 3”	 3.500 	 0.300	 2.864 	 48 	 6,395 	 975

	 4”	 4.500 	 0.337 	 3.786 	 60 	 9,345 	 1,950

	 Appendix	 8.12
	 Coaxial Cable Data



Coaxial Data Sheet
This data is provided as a means to determine the number of cables that will fit into a conduit. 				  
			 
	

Product
	 Diameter (DOJ)	 X-Sectional Area	 Pulling Tension

	 Inches	 mm	 Inches	 mm	 Lbs	 kgf

	 P3412	 0.485	 12.32	 0.185	 119.19	 150	 68

	 P3500	 0.570	 14.48	 0.255	 164.63	 300	 136

	 P3565	 0.635	 16.13	 0.317	 204.32	 350	 159

	 P3625	 0.695	 17.65	 0.379	 244.75	 475	 215

	 P3700	 0.775	 19.69	 0.472	 304.34	 500	 227

	 P3750	 0.830	 21.08	 0.541	 349.07	 675	 306

	 P3840	 0.920	 23.37	 0.665	 428.88	 700	 318

	 P3875	 0.955	 24.26	 0.716	 462.13	 875	 397

	 P31000	 1.090	 27.69	 0.933	 602.02	 1300	 590
		   					      

	 QR320	 0.395	 10.03	 0.123	 79.06	 120	 54

	 QR540	 0.610	 15.49	 0.292	 188.55	 220	 100

	 QR715	 0.785	 19.94	 0.484	 312.25	 340	 154

	 QR860	 0.960	 24.38	 0.724	 466.98	 450	 204

	 QR1125	 1.225	 31.12	 1.179	 760.38	 750	 340
		   		   	  		   

	 MC2 500	 0.605	 15.37	 0.287	 185.47	 300	 136

	 MC2  650	 0.735	 18.67	 0.424	 273.74	 500	 227

	 MC2 750	 0.855	 21.72	 0.574	 370.42	 700	 318
		   					   
NOTE: All cables have standard jacket and flooding compound over the aluminum outer conductor.

Specifications subject to change without notice.
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Fill Percentage Calculation
The fill percentage can be calculated using this formula:

 • Single cable 

Where:
	 ACa	=	 Area of the cable
	 ACo	=	 Area of the conduit
	 OD	=	 Outer diameter of the cable
	 ID	=	 Inner diameter of the conduit
	 FP	=	 Fill percentage

	 ACa	=	π* ( OD / 2 ) * ( OD / 2 )
	 ACo	=	π* ( ID / 2 ) * ( ID / 2 )
	 FP	=	100 * ( ACa / ACo )

Example: QR 715 in 1.5” Schedule 40 conduit

	 ACa	=	π* ( 0.881 / 2 ) * ( 0.881 / 2 ) = .610
	 ACo	=	π* ( 1.580 / 2 ) * ( 1.580 / 2 ) = 1.960
	 FP	=	100 * ( .610 / 1.960 ) = 31.12%

  • Multiple Cables

	 ACa1	=	π* ( OD / 2 ) * ( OD / 2 )
	 ACa2	=	π* ( OD / 2 ) * ( OD / 2 )
	 ACo	=	π* ( ID / 2 ) * ( ID / 2 )
	 FP	=	100 * ( ( ACa1 + ACa2 ) / ACo )
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Maximum Pulling Length
The maximum pulling length is the longest distance that a cable can be safely pulled through a straight and level 
conduit.  This formula is used as an independent measure for route engineering purposes.

Lm  = Tm / ( W * f )			  	
where:				 
	 Lm	 =	 maximum pulling length in feet
	 Tm	 =	 maximum pulling tension in pounds		
	 W	 =	 weight of cable in pounds per foot			
	 f	 =	 coefficient of friction (if unknown use 0.500)

Calculated Pulling Tension – Straight Section of Conduit (LSWP)
This formula is used to determine the amount of tension placed on a cable at the end of pull in a straight section 
of conduit.  The formula is used in conjunction with the calculated pulling tension for a bend section of conduit to 
calculate an estimated pulling tension for an entire conduit run.

Example: QR 715			 
	 Tm	 =	 340			 
	 W	 =	 0.144				 
	 f	 =	 0.500			
	 Lm	 =	 340 / ( 0.144 * 0.500 )
	 Lm	 =	 340 / 0.072
	 Lm	 =	 4722	

  Ts  = L * W * f				  

  where:				  
	 Ts	=	pulling tension at end of straight section in pounds
	 L	=	Length of straight section in feet
	 W	=	weight of cable in pounds per foot
	 f	=	coefficient of friction (if unknown use 0.500)

Example: QR 715
in a 500’ straight section of conduit	 	
	
	 L	 =	 500			 
	 W	 =	 0.144			 
	 f	 =	 0.500		
	 Ts	 =	 500 * 0.144 * 0.500		
	 Ts	 =	 500 * 0.072			 
	 Lm	 =	 36
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  Tb = Ts * efa				  
 
  where:				 
	 Tb	 =	 pulling tension at end of bend in pounds			 

	 Ts	 =	 pulling tension at end of straight section entering
			   the bend in pounds			 
	 e	 =	 naperian log base (2.718)			 
	 f	 =	 coefficient of friction (if unknown use 0.500)			 
	 a	 =	 angle of bend (radians*)			 
  	  *The bend angle in radians can be calculated by dividing the
      angle in degrees by 57.3 (57.30 = 1 radian)			 

				  

Calculated Pulling Tension – Bend Section of Conduit (HSWP)

This formula is used to determine the amount of tension placed on a cable at the end of pull in a bend section of 
conduit.  The formula is used in conjunction with the calculated pulling tension for a straight section of conduit to 
calculate an estimated pulling tension for an entire conduit run.  The tension through the straight section of conduit 
entering into the bend must first be calculated as this formula uses that tension as part of the formula.

Example: QR 715
after 500 feet straight section 90° bend	
		
	 Ts	 =	 36			 
	 e	 =	 2.718			 
	 f	 =	 0.500			 
	 a	 =	 1.571			 
				  
	 Tb	 =	 36 * 2.718 0.500 * 1.571		

	 Tb	 =	 36 * 2.718 0.785			 

	 Tb	 =	 36 * 2.192			 
	 Tb	 =	 79

efa Values for Common Angles
Angle of	 	  	Coefficient of Friction Values
Bend in o	 f=0.7	 f=0.6	 f=0.5	 f=0.4	 f=0.3	 f=0.15

	 15	 1.20	 1.17	 1.14	 1.11	 1.08	 1.04

	 30	 1.44	 1.37	 1.30	 1.23	 1.17	 1.08

	 45	 1.73	 1.60	 1.48	 1.37	 1.27	 1.13

	 60	 2.08	 1.87	 1.68	 1.52	 1.37	 1.17

	 75	 2.50	 2.19	 1.92	 1.69	 1.48	 1.22

	 90	 3.00	 2.57	 2.19	 1.87	 1.60	 1.27
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Calculated Sidewall Pressure

This formula is used to calculate the sidewall pressure in bends.  The longer the bend is the lower the sidewall pressure 
will be, this will also be true for smaller angles of bend.

Calculating A Complete Run

An example provides a clear illustration of how to calculate a complete run and understand the effects of bends on 
pulling tensions and sidewall pressure. Calculations have been performed in both directions.  In the first calculation, 
the run has the reel setup at point ‘A’ with the cable being pulled from point ‘H’.  The second calculation is the opposite 
with the reel setup at point ‘H’ and the cable being pulled from point ‘A’.  The cable used is QR715.

P = Tb / l			  	
  where:	
	 P	 =	 Sidewall pressure	

	 Tb	 =	 Pulling tension at end of bend
			   in pounds			 

	 l	 =	 length of bend radius

  Example:  QR 715 	 	

	 Tb	 =	 79			 
	 l	 =	 10			 
	 P	 =	 79 / 10
	 P	 =	 7.9
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Reel Setup At ‘A’, Pulling From ‘H’						    
				    Pulling Tension					   

	 Tension @ A         	 =	 0	 =	 0	 Sidewall Pressure

	 Tension @ B (Ts1)	 =	 100 * 0.144 * 0.5	 =	 7					   

	 Tension @ C (Tb1) 	 =	 7 * 1.48	 =	 10	 PB-C = 10 / 10 =1.0 lbs/ft			 

	 Tension @ D (Ts2) 	 =	 10 + ( 80 * 0.144 * 0.5 )	 =	 16					   

	 Tension @ E (Tb2) 	 =	 16 * 2.19	 =	 35	 PD-E = 35 / 10 =3.5 lbs/ft			 

	 Tension @ F (Ts3) 	 =	 35 + ( 75 * 0.144 * 0.5 )	 =	 40					   

	 Tension @ G (Tb3) 	 =	 40 * 1.48	 =	 59	 PF-G = 59 / 10 = 5.9 lbs/ft			

	 Tension @ H (Ts4) 	 =	 59 + ( 70 * 0.144 * 0.5 )	 =	 64					   
							     
							     
Reel Setup At ‘H’, Pulling From ‘A’							     
				    Pulling Tension					   

	 Tension @ H         	 =	 0	 =	 0	 Sidewall Pressure

	 Tension @ G (Ts1) 	 =	 70 * 0.144 * 0.5	 =	 5					   

	 Tension @ F (Tb1) 	 =	 5 * 1.48	 =	 7	 PB-C = 7 / 10 = 0.7 lbs/ft	

	 Tension @ E (Ts2) 	 =	 7 + ( 75 * 0.144 * 0.5 )	 =	 12					   

	 Tension @ D (Tb2) 	 =	 12 * 2.19	 =	 26	 PD-E = 26 / 10 = 2.6 lbs/ft			

	 Tension @ C (Ts3) 	 =	 26 + ( 80 * 0.144 * 0.5 )	 =	 32					   

	 Tension @ B (Tb3) 	 =	 32 * 1.48	 =	 47	 PF-G = 47 / 10 = 4.7 lbs/ft			

	 Tension @ A (Ts4) 	 =	 47 + ( 100 * 0.144 * 0.5 )	 =	 54					   
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Installation Safety

Construction of underground facilities require a substantial amount of manpower, tools and equipment. 
Underground and aerial construction will expose the manpower, tools and equipment to hazards, dependent 
upon field conditions and circumstances.

The Occupational Safety and Health Administration (OSHA) defines a qualified employee as “any worker who 
by reason of training and experience has demonstrated his ability to safely perform his duties.” Only a qualified 
employee should be assigned duties that could cause harm or potential harm to the construction crew, general 
public, cable plant and other utilities. This manual cannot identify all the hazards that exist in the construction 
environment, nor can it dictate the caution required with all tools, equipment and field conditions. CommScope 
continues this manual with the assumption that the construction personnel performing the work are qualified 
employees.

Three sets of national codes and standards apply to the construction of underground facilities. The OSHA Safety 
and Health Standards applies to work in telecommunications and utility installations. The National Electric Code 
(NEC) applies to building utilization wiring, i.e. inside plant construction. The NEC applies specifically, but not 
limited to, plant that is within or on public and private buildings or other structures. The National Electric Safety 
Code (NESC) generally applies to outside plant construction.

Municipal, state, county and local codes are often applied to the construction of telecommunication and utility 
systems or work that involves their respective properties and right-of-ways. Pole Lease Agreements often stipulate 
specific practices related to safety.

These codes, regulations and specified practices should be investigated, interpreted, 
communicated and observed.
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Underground Safety

Telecommunication construction is typically done within right-of-way dedicated for the routing of other 
underground systems – municipal and utility pipes, wires, cables, and conduits.

Damage to any one of these utilities could cause a disruption of services. At worst, it may cause catastrophic 
harm to personnel and surrounding property.

It is usually required by law that you contact all operators of these systems prior to the start of any excavation, 
including those that are out of the right-of-way (ROW). These system operators will indicate horizontal location of 
their plants with a flag or paint markings, called a locate mark or locate. Law usually requires that the subsurface 
plant owner perform this duty within a defined time period and ensure that the locate marks are correctly 
positioned. The primary intent of the locate mark is to PREVENT damage to conflicting ROW, 
not to define liability. However, the recovery of damages resulting from excavation work is generally decided 
with high consideration given to the locate marks.

Once the horizontal location of the conflicting ROW has been established, the depth, or ‘vertical’ location of 
the ROW must be determined. This is usually done by potholing, or carefully digging a hole until the conflicting 
ROW (or its warning tape) is located.

The owner of the real estate should also be contacted prior to excavation. There may be a water sprinkler, closed 
circuit television or communication systems buried in or around the ROW. The excavating party should also make 
necessary locate marks on their existing plant.

Underground installations typically terminate in a pit or trench that is accessible to the public. Pits and 
trenches MUST be guarded by barricades, warning devices and covers.
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Occupational Safety And Health Administration (OSHA) Standards

OSHA Standards were established in 1970 to help ensure workplace safety. The Standards are federal regulations that 
are intended to enable employees to recognize, understand and control hazards in the workplace. Standards have 
been established for general industry while some sections of the Standards are dedicated to specific industries such as 
telecommunications.

The general applicable OSHA Standards are found in:

Title 29 CFR Parts 1901.1 to 1910.399 General Industry, Part 1926 Safety and Health Regulations for Construction.

Most relevant is Title 29 CFR Part 1910 Occupational Safety and Health Standards

Copies of OSHA standards can be obtained from:

US Department of Labor
OSHA Publications
PO Box 37535
Washington, DC 20013-7535
(202) 693-1888
(202) 693-2498 fax
website: www.osha.gov
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National Electric Code (NEC) Standards

The NEC typically identifies the construction techniques and materials necessary in building wiring requirements, 
(i.e., inside plant construction, of fiber optic, coaxial cable, or twisted pair systems). The NEC has been developed 
by the National Fire Protection Association’s (NFPA’s) National Electric Code committee. Committee members are 
professionals from the electrical industry. The NEC addresses safety from fire and electrocution. The NEC has been 
adopted by the American National Standards Institute (ANSI).

Copies of NEC standards can be obtained from:

National Fire Protection Association
1 Batterymarch Park/P.O. Box 9146
Quincy, MA 02269-3555
(800) 344-3555
website: www.nfpa.org

NEC Article 830 
Network-Powered Broadband Communication Systems have recently been added to the National Electric Code 
(NEC). Higher voltages will be used to power Network Interface Units (NIU) for Broadband systems, so it has 
become more important to safeguard the general public from the hazards posed. Drop cables posses the greatest 
hazard of exposure to the public in network-powered broadband systems.

As of January 1, 2000, all new installations of 
broadband cable carrying low and medium voltages 
must meet NEC Article 830. Low voltage is defined as 
0 to 100 volts and medium voltage covers cables up to 
150 volts. 

Under Article 830, the depth of burial has been revised 
for direct buried cable, conduit or other raceways. 
The adjacent chart describes the minimum cover 
requirements prescribed by the NEC.  

	 Appendix	 8.22
	 Installation Safety



National Electric Safety Code (NESC) Standards 

The NESC covers supply and communication cables and equipment in underground buried facilities. The rules also 
cover the associated structural arrangements and the extension of such facilities into buildings.  

The NESC typically identifies the construction techniques and materials necessary in outside plant construction of 
electric supply or communication cable systems. The NESC is an American National Standard that has been written 
by a group of professionals that are concerned about the Standard’s scope and provisions. The NESC has been 
adopted by the American National Standards Institute (ANSI). All references to the NESC in this manual are from the 
1997 edition.

Special attention should be given to NESC Part 3 Safety Rules for the Installation and Maintenance of Underground 
Electric Supply and Communication Lines.

Copies of NESC standards can be obtained from:

IEEE Service Center
445 Hoes Lane/P.O. Box 1331
Piscataway, NJ 08855-1331
(800) 678-4333
website: www.ieee.org
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Conduit and Tracer Colors
CommScope manufactures conduit and trac-
ers in a variety of colors to meet your specific 
requirements. However, please note that the 
most common colors are black, orange or 
terra cotta. Orange/terra cotta conduit is 
recommended for telecommunication conduit 
in buried applications. Black is recommend for 
applications where the conduit is exposed to 
direct sunlight. For other colors see the chart at 
right.

Note: Colors other than black do not tolerate 
direct sunlight for extended periods of time 
and are not recommended for aerial or above 
ground installations.

For more information on custom colors and 
tracers, please contact our Broadband Cus-
tomer Service Center at 800-982-1708.

Typical Colors Used In Underground Applications
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Broadband Resource Center...
Your One Stop Source for Cable Information

Responsive support and literally years of deployment experience make CommScope a unique build-out partner 
capable of walking you through broadband logistics each step of the way. To design and maintain high-speed, 
complex networks you’ll need advanced levels of expertise. We realize that getting your technical personnel prepared 
to ascertain system requirements, understand engineering issues, select and install cable is not an insignificant hurdle. 
CommScope’s Broadband Resource Center exists to help you overcome 
these obstacles. Our staff has skill sets from the RF, telephony, optical 
and Internet worlds. We have a menu of services to help you develop 
technical competence and leadership within your own staff.

Building a reliable, future-proof broadband network requires not only 
the best technology, but also experience and assistance in deploying that 
technology. CommScope’s Broadband Resource Center stands ready 
to assist you in your goal – the timely and cost effective deployment of 
state-of-the-art broadband services.

Our management and technical staff represents over a century of combined experience in coaxial, fiber optic and 
copper cable engineering and deployment. Members of CommScope’s Broadband Resource Center team hold several 
patents and have been published in a variety of industry publications.

Active In Your Industry
Our employees are involved in industry trade groups such as Society of Cable 
Telecommunications Engineers (SCTE), National Cable Television Association 
(NCTA), Women In Cable and Telecommunications (WICT), Custom Electronics 
Design and Installation Association (CEDIA) and Home Builders Association of 
America (HBA).
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Technical Services & Tools
Access to the Broadband Resource Center affords access to the a wide array of services and tools:

On-site Custom Training
Includes courses such as:
	 	•	 Installation and Splicing
	 	•	Construction logistics
	 	•	 Broadband concepts 

Training Collateral – all available FREE,
just call Customer Service and request!

	 •	Comprehensive product catalogs 
	 •	Industry standard construction manuals
		  (Now available in English & Spanish!)

	 •	Training videos available in DVD format
		  (Now available in English & Spanish!)
	 •	Published articles 
	 •	White papers 
	 •	Internet web site access to all product
		  specification sheets 

	 •	Center conductor sizing guides 
	 •	Attenuation slide rules 
	 •	Specification assistance / review
	 •	International experience
	 •	Multilingual services available

Engineering Services
	 •	 Laboratory analysis 
	 •	 Standards committee support 
	 •	 Field trials and troubleshooting support 
	 •	 Sag and tension analysis 

For more information about our Broadband Resource Center or for information on products, 
please contact us by phone at 1-866-333-3272 or send us an e-mail at brc@commscope.com. 

Call Center Support
Get advice such as:
	 •	What products to order 
	 •	How to plan for construction 
	 •	What to expect along the way 
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Optimize Construction Efficiencies With ConQuest® PullMaster ®

This software package helps system engineering and construction groups model and 
optimize conduit cable pulls before construction begins. This software provides a user-
friendly technique for predicting expected tensions and fill ratios for a specific cable pull. 
The construction process can then be optimized and “best pull” locations identified, 
thus helping to reduce frustration and cost for crews in the field.

Engineering Services
	 •	 Laboratory analysis 
	 •	 Standards committee support 
	 •	 Field trials and troubleshooting support 
	 •	 Sag and tension analysis 

For more information about our Broadand Resource Center or for information on products, 
please contact us by phone at 1-866-333-3272 or send us an e-mail at brc@commscope.com. 
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